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- of lass of said suspended body, 

on said op*ca. axis proximate sau. - 

5 aid optica, axis >eing a, sa,d ^, ^ ^ ^ ^ 

radia , distance ~~££ZZm — — — ' ~ 

medium, said storage medium havmg 

said center of said storage med.um and symnietnc 

„ a d*e p.— a said inW a, posi«on to said 

16 ab out said op*ca, axis for dr,v,ng sa* l~m ^ ^ 

19 ^erdef.ningaoircumferen^.^ « b~ 

20 tar get position paraiiei to sa,d — - « ^ sa|d f|ret tadia , 

21 a P ™-- fMdettm :; 9 lt crcumferentia, distance and said 

22 distance, said second rad* disUnce^ ^ ^ ^ m<WB said 

23 initiai ^um^rentiaiveioc^ sa, p o^ ^ ^ said 

24 carnage —** from sa,d ^ ^ radjally and 

hw. to claim 17 further comprising a rotational 
18 . An apparatus accord.ng to ^ ssenlbly . said, clonal 

d Hve rotating said n^dium at sarf , .al * ^ ^ . ^ 

.amage is at said initia, P-*» « " ^ tetget ^on. said 
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; _:jrr^^-— 

3 arr) ves said target position. 

^iri miational drives 

. rrr::^^-—*- 

\ ~ 

to any of claims 17-20 herein sa,d 
21 An apparatus accord,ng to any 
2 pressor is a digital signai processor. 

naacarriageassembiytromanWialposriron 
, a. An apparafcsfor movmg . car J ^ , sWage 

2 to a targe, pos«on «u* - ^J and rotalin9 re,at,ve to sai 
hav ing a center and a circumw §a|d 
medium naving faron t\al velocity about saia 

, carnage assembiy a. a crcum— 

s apparatus comprising: mer of maS s and a lens defining an oot.cal 

6 . suspended body nav.ng a cente ^ ^ ^ rt saKi 

7 axis, said center of mass being ^ d „ , flrst position re,a,«e 
. carriage assembiy theret0 ^ a. — one degree 
. ,o said carriage assembiy tor reiatp m ^ substantally 

10 o, freedom, said center o, mass of s» ^ ^ body , 
„ on said optica, axis proximate sa, cen atepos «,on defining 

14 storage medium, * 

abou , said center of said storage med, - ^ 

. dnue producng a piuraiity o <°- ^ inito , po si,ion to sa,d 

abo ut said opticaiaxisfor driving said carnag 
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19 said targetposrt.onand sa.d intermediate position 

i 

:_i fire* radial 



22 and 
23 
24 
25 



ana sen" iwa— r- 

and .^avtraiectory relative to said first radial 

. proc.ssor.or determining velocrty « ^ ^ ^ 

stance, said second radia, to move said 

„ «a, circumference^ ^ ^ „ said target position at an intta, 
26 carriage assembly from saKi «W P ° S " said targe t position at 

2a sai d velocity trajectory, so ^ substa „« a ||y the same time and 

33 drive routine said medium at sa,d , t,a, on: ^ ^ ^ 

M carnaoe * a, said <n«iai pos*on ^ ^ ^ said 

35 credential ^ J^JL* velocHy in determine said 

36 processor including sa.d target 

37 velocity trajectory. 

. -~ m wherein said rotational drive 

; 

3 arrives said target position. 
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M , An apparatus acceding to da,rn ^ „ 

rol a,es said — a, ^ targe. — "J posrtion . 
sarnelim e as said carriage assembly 

„• = to any of claims 22-25 wherein sa,d 
26 A „ apparatus according to any 
£ processor is a dl 9 «al signal processor. 

a a carriage assembly from an initial position 
J 27. An apparatus for moving a having . center and a 

, . target position relative to a storage «"** Un \ . ciroumfe r- 

2 a nd stating relative to said carnage assembly 

3 circumference and rotating a nnaratus comprising- 

4 entla , velocity about said center, sa,daPP*a ^ ^ ^ ^ 
. suspended body having a «^o ^ ^ ^ ^ said 

^ said center of mass bemg ^ body at . firs t position relauve 
carriage assembly suspending sa^uspe^ ^ ^ ^ ^ ^ 

t0 said carriage assembly for «~»£Z*» ^ ,i„ g substantially 
„ freedom, said center of mass £ ■ ^ ^ suspended bod y, 

said storage medium; ba|anced and symmetnc 

la a drrve producing a pfurality - «"-* ^ intol po sW=n to said 
16 aboutsaK.opUcalaxisf.rdriving^ 

1T ^^--^2^. P-M* said circumference of 
1B said initial position and said target p 

said storage medium', and relalive te sa id radial 
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said processor directing said drive to n£ so that sai d 
: J P os,on to said target -«-P— » 

ca^eassern.V.-r— ^ by sal d pU- of 

at substantially the same t,me 



forces are effectively absent 



to rue 3 . 
2>. An apparatus a ^' d ' n9 Ic^iaseas^Wy.-id ^ 

drive rotating - «-*» * £ ' a ' rolatloa said — a, a targe 
carriage is at said inWa, p-*» - ^ ^ ^ p os«on. sa,d 

c i re umferent*l ^ ZJIZL iai -e,oc«y in determining - 

processor including sa,d target 

velocity trajectory- 

„■ to claim 28 -Herein said rotational dnve 

, rotates said medium at sa.dtarg 
arri ,es said target position. 

u -in -.aid rotational drives 
+ri r | airn 28 wherein saw rou= 

2 rotates said medium at said target ^ pos „ jon . 

„ „ to any of claims 27-3° «•-* sa ' d 
31 An apparatus accord.ng to any 

processor is a digital signai processor. 

^carriage assembly from an initial position 
3 2 . An apparatus for movmg a can g ^ fe . s(orage 

to . .get pos^u , an and rowing relate to said 

medium having a center ana 
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4 carriage assembly at « circumferential velocrty about said center, said 

5 apparatus comprising; 

6 a suspended body having a center of mass and a lens defining an optical 

7 axis said center of mass being disposed substantially on said optical axis, said 

8 carriage assembly suspending said suspended body at a first position relafve 

9 to said carriage assembly for relative motion thereto wrth at .east one degree 

0 of freedom, said center of mass of said carriage assembly lying substantially 

1 on said optical axis proximate said center of mass of said suspended body, 

12 said optica, axis being at said initial position, said intermediate posit,on defin.ng 

13 a radial distance between said intermediate position and said target posrt.on, 

14 said storage medium having an initial circumferential ve.ocity about said center 

15 of said storage medium; 

16 a drive producing a plurality of forces that are balanced and symmetric 

17 about said optical axis for driving said carriage from said initial position to said 

1 8 target position, said target position defining a circumferential distance between 

1 9 said intermediate position and said target position parallel to said circumfer- 

20 ence of said storage medium; and 

21 a processor for determining a velocity trajectory relative to said rad.al 

22 distance said circumferential distance and said initial circumferential ve.octy. 

23 said processor directing said drive to move said carnage assembly from sa.d 

24 initial position to said target position at an initial velocity trajectory and from sa,d 

25 intermediate posrtion to said target position at said velocity trajectory, so that 

26 said carriage assembly will arrive radially and circumferential^ at sa.d target 

27 position at substantially the same time and moments produced by said plurality 

28 of forces are effectively absent. 

33 An apparatus according to claim 32 further comprising a rotational 
2 dnve for rotating said medium relativeto said carriage assembly, said rotational 
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. , , |um at said initial circumferential velocity when sa.d 

3 drive rotating sa.d medium at sa,d ,n ^ _ ^ 

4 carnage is at said initial positio and rota . ^ 

5 .rcumferentia, velocity when said ^^V-lnWng said 

6 processor including said target c.rcumferential vrtocrty 

7 velocity trajectory. 

x 1? wherein said rotational drive 

■xa An aooaratus according to claim 33 wherein s*i 

arrives said target position. 

^ + n Haim 33 wherein said rotational drives 
Vi An apparatus according to claim wne. 

J s safd at said tar 8 e, — remia, ve,oc«y - «*— «» - 

, 36 . An apparatus accord * any c, -*» 32-3, wnerein sa, 

2 processor is a digital signal processor 

JIT*-. — . - — • the ~' " f ' 9 

jr.-, ^ - — — a r: 

believes that the invention specified by Applicants 

shown in the drawings. corrected 
Examiner has revested Applicant to submit a clear ™* 

ttan data of this application. As shown on page one of the substitute 
continuation data OT tnis a PP application Ser. No. 

specification, ^This application is a divisional of U S. patent 
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